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Mikio Ono* : Chromosome number of Scalesia 
(Compositae), an endemic genus of the 
Galapagos Islands** 

'J'if Jfy Scalesia 

Introduction. The genus Scalesia is known as one of the endemic genera 
of the Galapagos Islands, and is the largest genus among the vascular plants in the 
Islands. About the taxonomy of the genus, an excellent monograph was published 
by Howell 1 ) (1941), in which he accepted eighteen species in this genus, and recently 
Harling 2 ) (1963), mainly following Howell, redefined the circumscription of some 
species by adding new material. But no cytological data has been reported, perhaps 
because of difficulty to get material for such investigation. On the systematic po¬ 
sition of the genus, it is accepted to be referred to the subtribe Helianthinae 
(Verbesininae)*** of the tribe Heliantheae, but the relationship to other genera within 
the subtribe is still uncertain. In the beginning of March, 1966, the author got a 
chance to visit some islands of the Galapagos on the way back from the Peruvian 
Andes, as a member of the botanical expedition sent by the University of Tokyo, 
and fortunately he could collect mature seeds of some species of Scalesia. These 
collected seeds were germinated and cultivated in greenhouse in Tokyo. The present 
paper is the results of cytological investigation upon these material and attempts to 
discuss the systematic relationship of the genus from the data of chromosome numbers. 

Material and Methods Mature fruiting heads were collected from the 
following species at the following localities: Scalesia affinis Hook, fil., Academy 
Bay, Isla Santa Cruz; S. pedunculata Hook. fil. var. Svensonii Howell, near Bella 
Vista, Isla Santa Cruz; S. pedunculata Hook. fil. var. parviflora Howell, near the 
Wittmer’s farm, Isla Floreana; S. villosa Stewart, Cormorant Bay, Isla Floreana. 

The seeds were sown on vermiculite beds in July, 1966 and germinated after 
two weeks except S. villosa which did not germinate at all. Root tips of the 

* Makino Herbarium, Tokyo Metropolitan University. 

** Contribution No. 17 from the Makino Herbarium of Tokyo Metropolitan University. 
Contribution No. 90 from the Charles Darwin Foundation for the Galapagos Isles. 

*** In accordance with the present International Code of Botanical Nomenclature, 
it is better to call Helianthinae today. 
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seedlings were pretreated with 0.002 M 8-oxyquinoline for three hours, and fixed 
with 45^ acetic acid for 30 minutes. After hydrolysed in 1N-HC1 of 60°C for 
two min., the material were squashed and stained with acetic orcein. 

The specimens, from which seeds were collected, were identified by the author 
during the stay at the herbarium of California Academy of Science, and are de¬ 
posited in Makino Herbarium, Tokyo Metropolitan University (MAK). 

Result and Discussion 

1. Scalesia a ffinis Hook. fil. 

The seeds were collected on the wayside 
to Darwin Station, Academy Bay of Isla 
Santa Cruz (Indefatigable Island). The 
somatic chromosome number is counted as 
2n = 68 (Fig. 1). Among the thirty-four 
pairs of chromosomes, twenty-six pairs have 
a median or sub-median constriction, but 
the rest eight pairs have sub-terminal con¬ 
striction. So that the karyotype formula 
of this species can be expressed as K(n) = 

34=26V + 8J. The length of chromosomes 
are rather short and even the longest one 
is less than 5 p long. Total length of sixty- 
eight chromosomes is approximately 200 p 
(190-212 ft). 



2. Scalesia pedunculata Hook. fil. 

2a. S. pedunculata Hook. fil. var. Svensonii Howell 

This is one of the dominant species of the montane vegetation of the southern 
slope of the Santa Cruz Island, especially of the zone between 180 m and 280 m 
alt. (Itow 3 > 1965). The seeds were collected from several tall trees near Bella Vista, 


9 ^ 


< 2 ? 


9 ^ 3 , 


3 






& 




yi^O (yo Q 

8 r 


8 


Fig. 1. X ca. 1,450. The scale shows 10/!. 
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ca. 240 m alt. 

The somatic chromosome number is 
2n=68, as same as the former species. The 
karyotype is rather similar to that of the 
former species, namely eight pairs of the 
chromosomes have sub-terminal constriction 
and the other twenty-six pairs have median 
or sub-median ones. The karyotype for¬ 
mula is the same as that of S. affinis’, 
n=34=26V+8J. Chromosome length is 
also short as in the former species (Fig. 3, 4). 

2b. S. pedunculata Hook. fil. var. 
parviflora Howell 

The seeds of the var. parviflora were 
got from a big tree on the way from Black Fig- 3- x ca. 1,450. The scale shows 10/*. 
Beach to the Wittmer’s farm. Some additional collections were made also on Mt. 
“Olympos” near the center of the island. Young trees grew densely, forming a 
pure forest on the slope of this mountain as well as near the “Pampa” (a small 
grassland near the Wittmer’s farm), but the fruiting (or flowering) trees were 
rather rare. 
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The chromosome number and karyotype of this variety is similar to that of 
the var. Svensonii, having 2n=68 chromosomes in a somatic cell. Out of thirty- 
four pairs of the chromosomes, eight pairs have sub-terminal constriction while the 
other pairs have all median or sub-median ones. The total length of chromosomes 
is more or less longer than that of var. Svensonii, but the difference is not con¬ 
sidered to be significant. The karyotype formula is also K(n)=34=26V+8J (Fig. 
5, 6). 

To compare the karyotype of these species, the number of the chromosomes is 
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the same, and their size is also nearly alike within 
these three entities. Their karyotype formula can 
be shown as K(n)—34=26V+8J. This number 
(n = 34) is considered to be induced from the basic 
number n = 17, which is shown in several genera 
of the subtribe as mention later. The total length 
of chromosomes is approximately from 190 /t to 
225 fx in these three entities. 

As for the systematic position of the genus, 
Scalesia was first described by Arnott (in Lindley 
1836) and referred to the Heliantheae, Heliopsideae 
of the classification of Lessing (1832), but five years 
later. Hooker and Arnott (1841) published again a 
description of the genus and remarked “A very 
distinct genus unlike any with which we are ac¬ 
quainted.” (cf. Howell p. 222). In 1873 Bentham 
and Hooker fil. 4 ) fixed the position of Scalesia 



Fig. 6. Tha schematic figure of the karyotype of S. pedunculata var. parviflora. 


between Wuljfia and Mirasolia (at present Tithonia subgen. Mirasolia) in the 
subtribe Verbesininae of the tribe Helianthoideae. Hoffman 5 ) (1894) also referred 
the genus to the Heliantheae—Verbesininae (now called Helianthinae), but placed 
it between Rudbeckia and Temnolepis which is a monotypic genus of Madagascar. 
But according to Howell 1 ) Tithonia (now including Mirasolia ) does not seem to 
stand so near to Scalesia as such Central or South American Helianthus group of 
genera as Helianthus, Viguiera, Balsamorhiza or Gymnolomia. Even to Wuljfia, 
though recognizing its relationship to Scalesia, Howell denied the Bentham and 
Hooker’s opinion that Wuljfia might immediately precede Scalesia. He said “it 
is highly improbable that the relatively unvarying climber Wuljfia gave rise to the 
highly diverse and variable series of shrubby and arborescent species in Scalesia. 
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or vice versa”, and he assumed that Scalesia and Wulffia might have a common 
ancestor which might well have resembled the present-day group of genera which 
center in Wedelia and Aspilia. 

According to Harling 2 ), evidence of the correctness of including Scalesia in the 
Heliantheae is furnished by the embryological and palinological characters. 

Concerning the number of chromosomes, very various numbers have been 
reported as the basic numbers of the tribe Heliantheae, namely x=4, 6, 7, 8, 9, 
10, 11, 12, 13, 14, 15, 16, 17, 18, 19 and 21. And even in the subtribe Helian- 
thinae in which Scalesia belongs, such chromosome numbers have been counted as 
n = ll, 12, 15, 16, 17, 18, 19, 21 and 34 (Turner, Ellison and King 6 ) 1961, Beaman 
and Turner 7 ) 1962, Turner and Flyr 8 ) 1966 etc.). As to the genera related to 
Scalesia, several species of Tithonia from Mexico and Central America including 
the species formerly referred to Mirasolia, have been reported to have all n = 17 
chromosomes (Heiser 9 ) 1948, Darlington and Wylie 10 ) 1955, Turner et al. 6 ), Turner, 
Powell and King 11 ) 1962, Turner and Flyr 8 )). About Wulffia and Wedelia, though 
there are very few reports regarding their chromosome number, two species of 
Guatemalan Wedelia were reported to have n = ll and n = 12 respectively (Turner, 
Powell and King 11 )), while other two Brazilian species of Wedelia were counted to 
have n=^20 and n=29±l (Turner and Irvin 12 ) 1960). The only one report about 
Widffia, which is a genus with only two species, was made by Turner and Irvin 12 ) 
(1960) on a Brazilian species W. baccata O. Ktz., and its chromosome number 
was counted as n = 30±l. 

In addition to them, the other Central and South American genera of the 
subtribe Helianthinae such as Balsamorhiza, Helianthus, Rudbeckia, Viguiera, 
Gymnolomia and Aspilia, that have been compared with Scalesia or Tithonia as 
mentioned above, have chromosomes as the following table; 


Genera 

Balsa mo rhiza 

Helianthus 

Rudbeckia 

Tithonia 
(inch Mirasolia) 

Yiguiera 

Wedelia 


Chromosome 
numbers (n) 

19 

(16), 17, 51 
16, 19, 38 

17 

34 

11, 12, 20, 29±1 


Material 

w. N. America 
N. America 
N. America 

Mexico, Guatemala 
Mexico 

Guatemala, Brazil 


Authors 

Weber 13 ) 1946 
Heiser 1938 etc. 
Battaglia 14 ) 1947 

Heiser 1948 etc. 
Beaman & Turner 1962 
Turner et al. 1962 
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Wulffia 

30 ±1 

Brazil 

Turner & Irvin 1960 

Gymnolornia 

no data 



Aspilia 

no data 



Scalesia 

34 

Galapagos Isis. 

Ono 


From the viewpoint of chromosome number, the genus Scalesia, although only 
two species were examined, seems to suggest some relationship with Tithonia and 
Viguiera having the same basic number, x = 17. Though there is another genus 
Helianthus having the same basic number in the group (Darlington and Wylie 10 )), 
it is difficult to consider the relationship between Scalesia, all species of which are 
shrubby or arborescent, and Helianthus in which all species are known as herba¬ 
ceous. In habit, in other two genera Tithonia and Viguiera, there are several 
members of half-shrubby species respectively (Blake 1918 17 ), 1921 18 ). On the other 
hand, an immediate relationship of the genus Wedelia or Wulffia to Scalesia is 
considered to be improbable from the data of chromosome number. 

Based on the fact that chromosome number of Scalesia examined here are all 
2n=68, the author assumes an occurrence of polyploidy within a certain continental 
ancestral group, which might have 2n = 34 chromosomes as known in the recent 
Tithonia or Viguiera, in process of migration to the Galapagos Islands. More 
detailed investigation especially the karyotypic analysis about the Central and South 
American species of Aspilia and other genera of the Helianthus group as well as 
the other species of Scalesia is eagerly waited. 
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Summary 

Scalesia (Compositae) is an endemic genus of the Galapagos Islands. The 
chromosome number of S. affinis Hook, fib, S. pedunculata Hook. fil. var. Sven- 
sonii Howell and S. pedunculata Hook. fil. var. parviflora Howell were counted 
hereby as 2n=68 and their karyotypes were very alike to be expressed as K(n) = 
34 = 26V + 8J. The systematic position of the genus has been referred to the sub¬ 
tribe Helianthinae (Verbesininae) of the tribe Heliantheae. Having the same basic 
number of chromosomes as x—\7, the relationship to certain Central and South 
American half-shrubby species of the genera Tithonia and Viguiera of the subtribe 
Helianthinae is suggested. The fact that all the material examined possessed 2n = 68 
chromosomes, also suggests a role of polyploidization in migration and differenti¬ 
ation of the genus from the continent off to the Islands. 
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1. Scalesia JRfri x)7F Afl#' y A X X V» 

m c(i8a)ic^4bLt:w^ 0 %<dM » 

§ P?&|| t $ tl/t Cl t % J T X l j (Helian- 

theae-Helianthinae) hi l||L, t'ltl Tithonia, Wulffia, Wedelia ip £f h 

C&fto jf^4il9664£3 fc & £ K 

Scalesia fl|<£) 4 L, $ t? 1 C h 

t? § MX, If 3 L bM 0 

2. -t (Di^aWz, Scalesia affinis Hook. fil. (Pr's 9 P X 7-.%T tl t i. — Ittt III) , S. 

pedunculata Hook. fil. var. Svensonii Howell ([dUfj-X 7 LX P 3. ped. var. 
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parviflora Howell (7 n <h> 3 % 2n=68 iMML-czo 

3. % <£ < iKtWt, sub-terminal 1C %7>%® 83t£, me¬ 
dian sub-median 1C % O % ©26)^73, K(n)=34=26V + 8J 

4. %®73.% 5/i|ff^t:'^o7co 68JC® total 
length li3||gtiiCX 190 p fab 225 p 7325 0 /fc 0 

5. Scalesia ififftjfrir llj&» £>2Uc 

t>7c-o t:V>£ (^)o n=34 4 3 S^jlt©;£il:M4b 

(n = 17) Tithonia, Viguiera Helianthus C®$ 

"£>, J|4 J ©ife?§;$^4£'X325 £ Helianthus <( -ffe® 2 jR4 I( ^ > '(5;^ £ ^ -SglC Scalesia 
t <D 4A. & *L S o 

6. Scalesia j)'>V*-fK % 2n=68 7325 £ C b h^$L %> t, ; &®ffl5fe^®, iAPi^ib 

e®f¥A^®^I&k#tel£&fcot: t tfrBMZ* l£ 0 

( 58 ) Materials for the distribution of vascular plants in 

Japan (58) 

Ot /■ S. S. t)3rF-$- Utricularia nipponica Makino b L"C®:®T(T, 

E9HTp“Tp, DlIflCjtL, fft#l£!£ML Itb^Lb 

*t%S5S5g^, »^ft£A*h7%, 

W'&ttStftK: •£*)«> 1957^9^170, 

®i¥^t^oitfeo i 21® 

7^-7 7^®d^1yic^^^;^£:|^ilk®ig®$4ffiic, S7 JC® Tc^Ict? £ 

4®7325> ; 2>o iA t & Al±&< , S' 7 ^ ^ A S' 9 If if £>tt 

%0 fife i: It, $5X77Alf, ^ $ 27^7"->h, t7b'/ 7'7, n -t 

^■kynA, j '>^^y Vit&bfiZo !^!9ic^|Sc^^7fcfcV/c7XftlE^if±, '>M 
Hftlc/iUtL'ti'o G&'&IIrlT ^ftHPil) 

0^r^/*7XX^ Carea: echinata Murr. JtJS||il|^®— 073, P&igrAPi £ Jb/fc 
®»}OS<^ItbSo 0^A1i^»itlc®A)in^tL, ® 

A, ^'Hicii^fe^73^o/Co 

Pi4b 5Hlaj®ilji-tk^WbtW^®^iJoXc®^PIW^? )o ytx 

P %® %'a£>"C;^3l® %®l±Jb^J^^<77 C. angustior Mack. 732f>§£: 

V*V\ 05d'HjH® c. echinata Murr. £ /H£5&/a if %V* 

&&ffl&-t&bv>5o B*0t<DifcLfrizm&mg'ete*v> o tftza^aK<^-t 
■2>#9XX'ytr£MB&&$ttM<, SSac®Bgg-fi|i65&V»®'t?ES0'j-S^, 4bci£^l4fflili# 
OUSOUot:, 214Lib ® i: 1'%4ffi4CJ; §IrASWBc£L& 

ftiiff, 21 fc^tr^LV»o CA # & H £E> 
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